Synthesis and secretion of interphotoreceptor retinoid-binding protein (IRBP) by isolated normal and rd mouse retinal photoreceptor neurons in culture.
Cultures of dissociated retinal neurons and photoreceptors from homozygous wild-type, heterozygous rd/+ and homozygous rd/rd retinas have been used to investigate the capacity of isolated photoreceptor cells to synthesize and secrete the interphotoreceptor retinoid-binding protein (IRBP). Retinal cells were dissociated on postnatal day 2 and grown in chemically defined medium in the absence of glial and pigmented epithelial cells. Expression of IRBP immunoreactive materials in these cultures was cell type-specific and developmentally regulated. Thus increasing numbers of rod photoreceptor cells showed immunoreactivity during the first week in culture, whereas nonphotoreceptor cell types remained consistently negative. Photoreceptor immunoreactivity could be detected in permeated (detergent-treated) as well as in unpermeated preparations, the latter suggesting that some IRBP is associated with the photoreceptor cell surface. These materials appeared to be loosely bound to the photoreceptors, since they disappeared when the cultures were exposed for 6 hr to IRBP-free medium but not when they were exposed to IRBP-containing medium. IRBP synthesis and secretion could be demonstrated by analyzing either cell extracts or conditioned medium by "slot blot" and Western blot techniques using affinity purified antibodies against bovine IRBP as well as by fluorographic analysis after metabolic labeling of the cultures with 35S-methionine. Comparisons of cultures from the different genotypes showed many similarities, including the abundance of IRBP-immunoreactive photoreceptors in 7 day cultures. However, immunochemical analysis showed lower conditioned medium/cell extract IRBP ratios in rd/rd cultures, an observation consistent with previous reports suggesting that IRBP secretion may be deficient in rd/rd photoreceptor cells.